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Th e study by Mutschler and colleagues compares the 
accuracy of the current Advanced Trauma Life Support 
(ATLS) classifi cation system for hypovolemic shock with 
a system based on alterations in base defi cit [1]. Th e 
impetus for this study is recent data questioning the 
clinical accuracy of the ATLS classifi cation system. Th e 
ATLS system currently relies on alterations in vital signs 
(systolic blood pressure, heart rate) and mental status to 
estimate the patient’s degree of blood loss (class I to IV), 
and to guide fl uid administration [2]. Th e concern raised 
by these studies is that the current system’s reliance on 
vital signs and mental status may lead to inaccurate 
assessment and treatment of patients with shock [3,4]. In 
response to these concerns, the authors have proposed 
an easily quanti fi able measurement of hypovolemic shock 
based solely on initial base defi cit.
Th e current ATLS system was designed to standardize 
the initial management of severely injured trauma 
patients and has become the unoffi  cial gold standard 
worldwide. A key focus of initial management is the early 
recognition and treatment of hypovolemic shock. 
Delayed treatment of hypovolemic shock has been linked 
to adverse outcomes, including increased organ dysfunc-
tion and mortality [5]. Th us, for each class of shock 
(class I to IV), ATLS recommends a specifi c intervention 
(crystalloid  ± blood) to mitigate the presumed level of 
hemorrhage. However, multiple studies have shown that 
the ATLS classifi cation system may not accurately refl ect 
the degree of hemorrhage. Two studies by Guly and 
colleagues demonstrated that inter-relationships existed 
between components (heart rate, systolic blood pressure, 
respiratory rate, Glasgow Coma Scale) of the ATLS 
system, but these associations did not correlate to the 
levels used to defi ne the ATLS classes of shock [3,4]. 
Th ese fi ndings, in combination with an earlier report by 
Mutschler and colleagues [6], suggest that the current 
system may overestimate the degree of tachy cardia in 
relation to hypotension and underestimate mental status 
changes. In addition, individual compo nents of the 
system appear to be poor predictors of hemorrhage. For 
example, tachycardia (one of the earliest signs of shock in 
the ATLS system) has been shown to be an inaccurate 
predictor of hypovolemic shock in several studies [7,8]. 
Th e ATLS classifi cation system, either in part or as a 
whole, may not accurately refl ect a patient’s degree of 
hypovolemic shock. Th is discrepancy makes Mutschler 
and colleagues’ eff ort to identify a more reliable classi-
fi cation system particularly relevant to the successful 
management of the severely injured patient [1].
Base defi cit has been frequently used to determine end-
points of resuscitation and has been predictive of both 
morbidity and mortality. As early as 1988, Davis and 
colleagues demonstrated a correlation between increas ing 
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Base defi cit has frequently been utilized as an informal 
adjunct in the initial evaluation of trauma patients to 
assess the extent of their physiologic derangements. 
However, the current Advanced Trauma Life Support 
(ATLS) classifi cation system for hypovolemic shock 
does not include base-defi cit measurements and 
relies primarily on alterations in vital signs (heart rate, 
systolic blood pressure) and mental status (Glasgow 
Coma Scale) to estimate blood loss. The authors of this 
paper propose that the current ATLS system may not 
accurately refl ect the degree of hypovolemic shock in 
many patients and that base-defi cit measurements 
should be used in its place. The proposed system 
showed a greater correlation with transfusion 
requirements, need for massive transfusion, and 
mortality when compared with the ATLS classifi cation 
system. Based on these fi ndings, base-defi cit 
measurement should be strongly considered during 
the initial trauma evaluation to identify the presence 
of hypovolemic shock and to guide blood product 
administration.
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base defi cit and ongoing hemorrhage [9]. Since that time, 
multiple studies have shown a relationship between 
worsening base defi cit and negative outcomes, including 
increased transfusion requirements, multiple organ 
failure, acute respiratory distress syndrome, and morta-
lity [10]. In addition, the role of base-defi cit measurement 
may take on new importance given the recent focus by 
the trauma community on the acute coagulopathy of 
trauma. A recent study by Sixta and colleagues demon-
strated among operative trauma patients that base defi cit 
was independently associated with the development of 
acute coagulopathy of trauma, an entity that contributes 
to ongoing hemorrhage [11]. Mutschler and colleagues’ 
paper refl ects several of these earlier fi ndings but also 
appears to be the fi rst study to defi ne and validate a base-
defi cit-oriented classifi cation system.
Despite its interesting conclusions, Mutschler and 
colleagues’ paper does raise some questions regarding its 
applicability in the general trauma population [1]. Th e 
TraumaRegister DGU® consisted largely of blunt trauma 
patients (92.3 to 96%) and thus it is unclear how well the 
base-defi cit classifi cation system would function when 
applied to penetrating injuries. However, a recent article 
by Caputo and colleagues may provide some insight into 
this issue [12]. In Caputo and colleagues’ study, there was 
no correlation between triage vital signs and lactate or 
base-defi cit levels among penetrating trauma patients. 
However, serum lactate but not base defi cit was 
correlated with the need for operative intervention. Th is 
study lends credence to the idea that vital signs are not 
refl ective of shock in both penetrating and blunt injury 
but may call into question the applicability of base defi cit 
in penetrating trauma. Owing to the small number of 
penetrating trauma patients examined in both studies, a 
true assessment cannot be determined without further 
study in a larger population.
Another concern regarding the use of base defi cit is the 
need for invasive testing via the procurement of an 
arterial blood sample. Practitioners often deem it too 
diffi  cult to obtain an arterial sample in the midst of triage 
activities and the results are often delayed by the need for 
laboratory analysis. However, the increased availability of 
point-of-care testing in emergency departments has 
signifi cantly increased the speed with which blood gas 
results can be obtained. In addition, there is also some 
evidence that an arterial blood sample is not necessary 
and that a venous sample, which is routinely drawn 
during triage, can be used in its place. Arnold and 
colleagues compared base-defi cit measurements between 
arterial and venous blood samples obtained from trauma 
patients in the emergency department [10]. Th e results 
obtained from the arterial and venous samples showed 
good correlation and the variations were within clinically 
acceptable ranges. Sample collection should therefore 
not signifi cantly limit the use of base defi cit in the classi-
fi cation of shock unless assessment is being performed in 
a resource-limited environment.
In conclusion, Mutschler and colleagues express a valid 
concern regarding the accuracy of the ATLS shock classi-
fi cation system and have off ered a reasonable alternative 
[1]. Base-defi cit measurement can be reason ably incor-
porated into the initial triage of trauma patients in all 
settings where point-of-care testing is readily available. 
Owing to the increasing availability of such tests and the 
signifi cant benefi ts to be gained by earlier recognition of 
hypovolemic shock, the use of base defi cit in shock 
classifi cation should be further investigated and incor-
porated into the early triage and management of trauma 
patients.
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